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Claims 1-30 were originally included in the application as filed on June 15, 2002. 
Claims 1, 4, 6, 8-11, 14, 16, 18-21, 24, 26, and 28-30 were amended in a response to an initial 
Office Action mailed on May 16, 2001. Claims 1, 4, 7, 9-11, 14, 17-21, 24, and 27-30 were 
further amended in a response to an Office Action mailed on December 3, 2001. Claims 1-30 
are currently pending. 

Attached hereto is a marked up version of the changes made to claims 1-30, The 
attachment is captioned "VERSION WITH MARKINGS TO SHOW CHANGES MADE/' 

A second telephone interview between Examiners Sheinberg and Marschef and 
Applicants' undersigned Attorney was conducted on August 21. 2002. Applicants note here their 
appreciation to the Examiners for their consideration in granting another interview in this case. 
The teachings of the Ho reference with respect to 35 U.S.C. §102 rejection were discussed at 
that time, and specifically, its teachings with respect to the first step of claims 1,11 and 21. 

Rejections Under 35 U.S.C. $112 

Claims 1, 11 and 21 are rejected under 35 U.S.C. §112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventors, at the time the application was filed, 
had possession of the claimed invention. Specifically, the Office Action states that the 
specification does not disclose any clear contemplation of not using an incremental construction 
method as claimed, and, thus, support for the amendments is not apparent. Applicants 
respectfully disagree with this suggestion; however, in the interests of advancing prosecution, 
claims 1,11 and 21 as amended now contain no reference to incremental construction methods, 
and all claims now recite "ligand" as when the application was originally filed. It is believed that 
the rejection is hereby overcome. 

Rejections Under 35 U.S.C. ^102 

Claims 1-30 are rejected under 35 U.S.C. §102(e) as being anticipated by Ho, et ai The 
rejection is traversed. 

As noted above, teachings of the reference with respect to whether Ho teaches the first 
step of independent claims 1, 11 and 21 were discussed during the telephone interview with 
Examiners Scheinberg and Marschel, Applicants reiterate the point that Ho et at. do not disclose 
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the conformational search procedure of the claims as amended, and particularly, of performing a 
conformational search to generate multiple conformations of a ligand in solution. In order to 
emphasize this, and at the same time, to clarify that interaction of the ligand with a solvent is 
considered when the search is performed and remove any ambiguity about the meaning of the 
term "solution" in these claims, the term is now replaced with In solution". There js no mention 
of searching, evaluating or considering solvent interactions of a ligand in any way in the Ho 
publication. Accordingly, Applicants submit that Ho et a/, do not disclose this element/step of the 
claims and therefore do not anticipate the claims. It is believed that the rejection is hereby 
overcome. 

Entry of the amendments and allowance of the pending claims is respectfully requested. 



Dated: September 17, 2002 

HESLIN ROTHENBERG FARLEY & MESITI, P.C. 

5 Columbia Circle 
Albany, New York 12203 
Telephone: {5 1 8) 452-5600 
Facsimile: (518) 452-5579 

N:UJ££RS\1073 Pharmacopeia a 730R0VTO PTOU0730BO-K esp-S- 17-02 OA.doc 



Respectfully submitted. 




Attorney Tor Applicant 
Registration No. 41,779 
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"VERSION WITH MARKINGS TO SHOW CHANGES MADE " 

In the Claims: 



1. (Thrice Amended) A computer-aided method of docking a m©lecule-iirpiiK[to a 
protein having a binding site, said method comprising: 

performing a pre-docking conformational search to generate mwWiple soltrtie* 
conform^tiens-of the-moteGuterijjj^ hiJL4.udjii.5PJiji.iQn; 

generating a binding site image of the protein, said binding site image comprising 
multiple hot spots; 

matching hot spots of the binding site image to atoms in at least one solution 
conformation of the multiple-solution- confo rmations of the-moleGule muljjpjp cnrif r^rigiir.uK. 
aUte-liOflO'l^ to obtain at least one position of the moteede-jj.apiKt relative to 

the protein in a protein-ligand complex; and 

optimizing the at least one position of the moleculeligand while allowing 
translation, orientation and rotatable bonds of the frH^ecule-iifljpnd to vary, and while 

holding the protein fixed- 

wherein sa i d moth od-is-not-afvifwemental constfuefcen-fnethod. 

2. (Amended) The method of claim 1, wherein said performing the pre-docking 
conformational search comprises creating a database of the multiple selution-Gonfefmations 
EMfeOM^ ^Q!i^j.i,and storing said three-dimensional database for 
subsequent use by said matching. 

3. (Amended) The method of claim 2, wherein said database of the multiple 
sG4^4efH3enfoi7nati^ ; - ; :JLi.UiiO-, com P rises a conformational 
database of a combinatorial library. 

4. (Thrice Amended) The method of claim 1 , wherein said performing the pre- 
docking conformational search comprises: 

randomly generating a plurality of conformations of the molecule; 

minimizing a strain of each conformation of the plurality of conformations; 

using the strain and a solvent accessible surface area of each conformation to 
rank the conformations; and 

clustering the conformations and retaining a desired top number of clusters of 
conformations, said retained top number of clusters of conformations comprising said 
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multiple solufofl-GeftfeFfflations-of-toe-m^ 

7. (Twice Amended) The method of claim 1 . wherein said matching comprises: 
matching atoms of the at least one solution-conformation .oDMjQf^jn^pJn^ 

to appropriate hot spots of the protein by positioning the at least one solution 
conformation ^^OiMjO^Ui^as a rigid body into the binding site image; 

defining a match, said match determining a unique rigid body transformation; and 
using the unique rigid body transformation to place the at least one solut+on 
conformation of the molecule ip,xalLUJSa^nto the binding site of the protein. 

8. (Amended) The method of claim 7, wherein said determining the unique rigid 
body transformation comprises determining the unique rigid body transformation that minimizes: 

KK/O - S |T I , - R.^ . - ±1 '- 

where; 

I(R,T) = rms deviation between a j lh hot spot and a j lh atom of the at least one 
so l ut i on conformation^Q^LiLJjJlMA .'fl .v;duunQ: i 
Hj = a position vector of a j lh hot spot of the protein; 

Aj = a position vector of a j ,h atom of the at least one solution-conformations! 

R = a 3x3 rotation matrix; and 
T = a translation vector. 

9. (Thrice Amended) The method of claim 1 , wherein multiple positions of the 
meteeole -l.igancl are obtained, and said optimizing step comprises : 

eliminating each position of the moteeate-jjaanji having a predetermined 
percentage of atoms with a steric clash; 

ranking remaining positions of the meteettle laan.cLusinfl an atom pairwise score 
with a desired atom score cutoff, said atom pairwise score comprising a hydrogen 
bonding potential score or a steric potential score; 

after ranking, clustering the positions of the moteeule-ik^rvj and selecting a top 
number n of positions; and 

optimizing each of the n positions, allowing the translation, orientation and 
rotatable bonds of the meleeule^^acLto vary. 
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10. (Thrice Amended) The method of claim 9, wherein said optimizing comprises 
optimizing each position of the n positions using a Broyden-Fletcher-Goldfarb-Shanno (BFGS) 
optimization algorithm with said atom pairwise score, allowing the translation, orientation and 
rotatable bonds of the moleeute-Jigcijjci.to vary. 

1 1 . (Thrice Amended) A computer-aided system for docking a molecule-Ugc.n?l.to 
a protein having a binding site, said system comprising: 

means for performing a pre-docking conformational search to generate multiple 
solution confefmations of the-moleeuleflj. jlhpi^ c^ni^i^ton^.^jy^fl^ri in. !yjluiJon; 

means for generating a binding site image of the protein, said binding site image 
comprising multiple hot spots; 

means for matching hot spots of the binding site image to atoms in at least one 
solution conformation of the multiple-solution confor-mafcons of the moloGMle&ulririic: 
fiPiif°JJBajJ5US«i3Uh<f ii.C3?M-iami;i:-'! ! to obtain at least one position of the 
mQlecute liqand relative to the protein in a protein-ligand complex; and 

means for optimizing the at least one position of the moleeuteiit^j while allowing 
translation, orientation and rotatable bonds of the moleGuJeJicj^; to vary, and while 
holding the protein fixedf 
whereirvsaid-^tem do*s-Ro^^ 

12. The system of claim 1 1 , wherein said means for performing the pre-docking 
conformational search comprises means for creating a database of the multiple solution 
^e-^fsFffl^t ion s r^o j-, I o t^MU^io^^M ,1 no t i f1 n ci . Ln . { t ^ i , .^^a n d for storing said three-dimensional 
database for subsequent use by said matching. 

13. The system of claim 12. wherein said database of the multiple solution 
centeWHttons^flr^j^ a conformational database of a 
combinatorial library. 

14. (Thrice Amended) The system of claim 11, wherein said means for performing 
the pre-docking conformational search comprises: 

means for randomly generating a plurality of conformations of the melecul elioana : 
means for minimizing a strain of each conformation of the plurality of 
conformations; 

means for using the strain and a solvent accessible surface area of each 
conformation to rank the conformations; and 
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means for clustering (he conformations and retaining a desired top number of 
clusters of conformations, said retained top number of clusters of conformations 
comprising said **«l%le*oluli©n^^ation« ^ 

ijjci Ji'-ifHifj .i n sglijiLcai . 

17. (Twice Amended) The system of claim 11. wherein said means for matching 
comprises: 

means for matching atoms of the at least one soly-iien-conformation o f 1 Me. toil 
i058Wifflj.to appropriate hot spots of the protein by positioning the at least one solution 
conformation of th^Uijrj^^l!.'!ic.a,as a rigid body into the binding site image; 

means for defining a match, said match determining a unique rigid body 
transformation; and 

means for using the unique rigid body transformation to place the at least one 
eeltrtien-conformation of the molee^ei™ j^iu.Oflfcinto the binding site of the protein. 

18. (Thrice Amended) The system of claim 17, wherein said determining the 
unique rigid body transformation comprises determining the unique rigid body transformation that 
minimizes: 

rc'R,T) = x|n J -ra, ~iy 

where: 

t(R. T) = rms deviation between a j ,h hot spot and a j 1 " atom, of the at least one 
^eMHon-conformation .pJ. jhfe.lin on d jo. sgjuljon ; 

H, = a position vector of a j lh hot spot of the protein; 

A, = a position vector of a j* atom of the at least one ssfytisn-conformation.fif 

itli.tiQ.3nci iO.-iniyiLDij; 
R = a 3x3 rotation matrix; and 
T = a translation vector. 

1 9. (Thrice Amended) The system of claim 1 1 , wherein multiple positions of the 
FwMelirusM are obtained, and said means for optimizing comprises : 

means for eliminating each position of the meteculeljaarid having a predetermined 

percentage of atoms with a steric clash; 
means for ranking remaining positions of the meleculetac! using an atom 
pairwise score with a desired atom score cutoff, said atom pairwise score comprising a 
hydrogen bonding potential score or a steric potential score; 
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after ranking, means for clustering the positions of the mQleculeliiiaorf and 
selecting a top number n of positions; and 

means for optimizing each of the n positions, allowing the translation, orientation 
and rotatable bonds of the moleculej^nd to vary. 

20. (Thrice Amended) The system of claim 19, wherein said means for optimizing 
comprises means for optimizing each position of the n positions using a Broyden-Fletcher- 
Goldfarb-Shanno (BFGS) optimization algorithm with said atom pairwise score, allowing the 
translation, orientation and rotatable bonds of the moleculeKjand to vary, 

21. (Thrice Amended) At least one program storage device readable by a 
machine, tangibly embodying at least one program of instructions executable by the machine to 
perform a method of docking a moleculet^mvi to a protein having a binding site, said method I 
comprising: ' 

performing a pre-docking conformational search to generate myl+iple-eett^tion 
eeftf^ations^ttfceH^ 

generating a binding site image of the protein, said binding site image comprising 
multiple hot spots; 

matching hot spots of the binding site image to atoms in at least one seMien 
conformation of the multip le so l ut i on eonformafefre-gf the mQl^ eniultirjte-co nr 'nrmtiijgixs. 
^jj- ^^Urij^ j'i^in to obtain at least one position of the molecule!^ god relative to the 
protein in a protein-ligand complex; and 

optimizing the at least one position while allowing translation, orientation and 
rotatable bonds of the moleculeii-qn: to vary, and while holding the protein fixed-;- 
wherein-said-methed is-notnaFHflGrementa<-GGf^uction-me4hed. 

22. The at least one program storage device of claim 21 , wherein said performing the 
pre-docking conformational search comprises creating a database of the multiple solution 
confomatjef^aan^ an d storing said three-dimensional 
database for subsequent use by said matching, 

23. The at least one program storage device of claim 22, wherein said database of 
the multiple MMfeFwonfom^en^^ a 
conformational database of a combinatorial library. 
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24. (Thrice Amended) The al least one program storage device of claim 21 , 
wherein said performing the pre-docking conformational search comprises: 

randomly generating a plurality of conformations of the moteewle ijci^nJ : 
minimizing a strain and a solvent accessible surface area of each conformation of 

the plurality of conformations; 

using the strain of each conformation to rank the conformations; and 
clustering the conformations and retaining a desired top number of clusters of 

conformations, said retained top number of clusters of conformations comprising said 

multip^ol^efvsGF^ 

27. (Twice Amended) The at least one program storage device of claim 21 , 
wherein said matching comprises: 

matching atoms of the at least one solution-conformation i-i-LU^ 
to appropriate hot spots of the protein by positioning the at least one solution 
conformation nj.th.i : tjQpjll^ as a rigid body into the binding site image; 

defining a match, said match determining a unique rigid body transformation; and 
using the unique rigid body transformation to place the at least one solution 
conformation of the meleeule!^^ ^ui-.LtmJnto the binding site of the protein. 

28, (Thrice Amended) The at least one program storage device of claim 27, 
wherein said determining the unique rigid body transformation comprises determining the unique 
rigid body transformation that minimizes: 

KR^^vIh^ra.-tP 

where: 

l(RJ) = rms deviation between a f hot spot and a j lh atom of the at least one 
solution-conformation, rA J-PaJjfla^ 

Hj = a position vector of a j ,h hot spot of the protein; 

Aj = a position vector of a j ,h atom of the at least one solution-conformation m 

R = a 3x3 rotation matrix; and 
T = a translation vector. 



29. (Thrice AmendedJThe at least one program storage device of claim 21, wherein 
multiple positions of the moleo^li^ are obtained, and said optimizing step comprises : 



15 

Received from < 518 452 5579 > at 9/1 7/02 3:39:54 PM [Eastern Daylight Time] 



SEP. -1T02ITUE) 15:41 HESLIN ROTHENBERG TEI/51M52 5579 p. 016 



Docket No. 1073.060 
eliminating each position of the m^lel^nrj having a predetermined 

percentage of atoms with a steric clash; 

ranking remaining positions of the ™ieculeii™,vj using an atom pairwise score 

with a desired atom score cutoff, said .torn pairwise .core comprising a hydrogen 

bonding potential score or a steric potential score; 

after ranking, clustering the positions of the ffl oleculeli s ,no and selecting a top 
number n of positions; and 

optimizing each of the n positions, allowing the translation, orientation and 
rotatable bonds of the ffleleculel&^vi to var y. 

30. (Thrice AmendedJThe at leas, one program storage device of claim 29, wherein 
sa,c I opting comprises optimizing each posi.ion of the n positions using a Broyden-Fletche, 
Gold arb-Shanno (BFGS) optimization algorithm with said atom pai^ise score , aHowino. the 
translation, onentation and rotatable bonds of the ffleleculejir,.^ to vary. 
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